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Th« InvMtion to .Uctric motor driv«i liquid 

pu»p., particularly circulation pump, for cantral h.atln« plant, 
and planta for aupplyin* hot utility %«tar. of tha -at typa 
whtr. th. rotor and atator of tha alactric motor kr. aaparatad 

5 by a thin Jackat. 

In known pumps of tha typa raf arrad to th. .haft common 
to th. rotor, of th. motor and th. puap i. .ith.r a conv.ntional 
.olid shaft, Which 1. journallad in .laav baaring. la th. pump 
casing or a tubular shaft journallad on a .tationary mipporting 
10 .haft, m ordar to obtain as far a. possibl. a noiaal... opara- 
tion of th. pump, it will b. .nd.avour.d to maka tha baaring 
plsy as small as possibl., but this wiU oftan giv. ri.. to 
drawbacks, a, impurlti.a in th. liquid to b. pumpad. such aa 
xvat, oxid.s, and seal, pr.cipitatad in tha pump may gat Jammad 
15 m th. b.anngs, th«r.by blocking th. rotor. In th. cas. of 

Circulation pumps installad in privat. housas such atoppaga. in 
tha op.ration ar. particularly und.sirabla. aa auch installation, 
do not normally have «pert operators for attending to tha plant. 
It is also difficult to provld. a ralUbla location of th. rotor 
20 .haft in th. axial dlraction in th. known pumpa. Ragular thrust 
baarlngs ar. liable to seixe, and it ha. therefor, been attamp- 
ted to avoid direct axial contact between rotating and atatio- 
^ c«ponanta by means of various arrangement, for hydraulic 
b.l«»ci«g of the axial force acting upon the rotor unit. Tbea. 
25 arrangements are complicated and make th. .anufactur. of th. 

pumpa more expensive • 

Th. inv.ntlon alma at overcoming the difficultie. ^ 
drawback, pointed out in the known pumpa. and the ch.racterl.tie 
feature of the invention con.l.t. in that th. rt»aft c«-.on to 
30 th. rotor, of th. motor and the pump la accommodated on conical 
pivot bearings subjected to an elastic axial pre-load. 
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Th« lav«ntion provide* a noval baarlag atructur* for 
puap. of tha kiad ra<*rTa4 to, which la parUcularly almpla aad 
thararor* ehaap, aad which eeaaldarably raducaa tha taadaaey of 
tba rotor aWt to atiek or aalaa dua to tha praaaaca oi lapurWaa 
la tha liquid to ba puapad. ae that tha ralUbUity of tha puap la 
topTOvad Aa eomparad to pravieualy amployad baarlag arraagaaaata. 
Tha comparltlvaly high apaeifie baarlag praaaura will aifaetivaly 
couataraet tha paaatratioa of foraiga »attar. aueh aa ruat or aeala 
batwaaa tha baarlaga. aad If aueh a foraiga body ahould aavarthalaaa 
aueeaad la makiag ita way lata tha baarlag. tha baarlag praaaura wiU 
uauaUy ba eapabla of eruahlag it late a powdar which la laaa iacIUad 
to block tha ahaft. Aa a foraiga body, which poaalbly gata ia. wiU 
act oa a vary aaaU radiua. ita brakiag nenaat oa tha ahaft wlU alao 
ba eeaaldarably amaUar thaa would ba tha caaa la aa ordiaary jouraal 
baarlag. Tha axial pro-load aaauraa that tha ceatact la tha baarlaga 
la praaarvad alao ia tho caaa of variatieaa la tha laagth of tha ahaft. 

Accerdiag to tha iavaatioa tha asagaituda of the 
pralead aay ba adjuatabla. aad hereby it wlU be poa.ible to comp.a- 
aate for a atreag wear. If aay. ia the beariaga which might otherwiae 
lead to aa uadeairable reductioa of the eoauet preaaure ia the latter. 

Accerdiag to the iaveatioa the axial pre-load la eoa> 
veaieatiy provided by mouatiag the autioaary part of oae coaieal pivot 
baarlag ia aa eUatie diaphragm. whUe the correapoadiag part at the 
other ead of the ahaft la fixed ia relatioa to the pump caae. The diaph- 
raga aay advaatageoualy be made ao aa to be diahed ia ita ualoaded 
BUte. aad at the aouatiag it ia deformed ia the oppoalte direcUoa 
aeaewhat beyond ita pUae atate. By a auluble choice of the defor- 
aatieaa of the diaphragm it ia poaaible to atula that duriag the life- 
time of the pump the poaitloa of the diaphragm . which poaitioa variea 
whoa the beariaga are wera - ia eloae to the plaaa peaiUoa. which 
oataila a aiaiaua of diameter variaUoa for the dUphraga aad therefore 
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tl» .... .« Of th. rotor Of th. .otor 1. .Ml.io. 

nally reduced. 

By mounting . filling body, which fits tightly i„ th. 
jacket and eacloa., the part of th. pu=p shaft located between 
the rotor of the «otor and th. pu„.p chamber ao aa to leave on- 
17 . compar.tlv.iy narrow .lot, it i, possibi. according to 
the invention to r.duc. th. quantity of th. liquid contained 
m the jacket and th. circulation of th. said liquid. «, that 
the rlak of foreign «att.r »aklng its way fro, the ll^id pu«. 
P«<1 to the bearing of the n,otor part and the .lot b.tw..n th. 
rotor and the jacket is reduced. 

According to th. inv.ntlon. the fixed bearing may b. .oun 
fd at the end of a pin which Is sacured la the Jacket between 
rotor and stator and which extend, liquid-tight through th. 
20 .tator casing and has an axial bora, th. o«t.r .nd of which i. 
Closed With a venting «e«ber. In a preferred e.bodi..nt th. pi„ 
1- secured both to the end wall of the Jacket and to a «,ppor. 
ting waU Which is secured i„ the Jackat cloa. to th. rotor of 
th. .otor and has a through bora «,d th. «clal bor. of th. pia 
ia in cca»unication with th. chaab.r b.tw..« th. .nd wall of th. 
jacket and th. «,pportiag wall through at l.a,t on. tr«»av.ra. 
bor.. Hereby i. attained for on. thing an .ap.clally rigid 
aupport of th. pm, la which th. .haft ia acco«odat.d, «»d for 
another thing it ia .a«a..d that the baariag i. lubrict.d by 
30 the liquid in th. aaid chambar having acca, to th. oufr .ad 
Of th. bearing, which la of particular 1-portaac. wh«» th. 
tor 18 started. 
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An Indication of ch« rotation of th« puap say in a alspla 
way ba achieved by the venting member being arranged for 
openir^ Inwards and being provided with an extension which in 
the closed position of the member extends nearly to the end of 
5 the shaft, both this extension and the end of the shaft being 
cut off obliquely. By a slight inward displacement of the ven- 
ting member, which entaUa only a slight loss of liquid, the 
end of the said member will get into contact with the end of 
the shaft, and when the latter rotates, this may be ascertained 
10 by the motion which it Imparts to the venting member. 

In another embodiment of the invention, the bearing sur- 
face of the pump shaft at one end of the ahaft is formed by a 
truncated cone rot/ting in a corresponding internally conical 
bearing bush, and the shaft is provided with an extension which 
15 projects through the bearing bush and is visible through an ope- 
ning in the stationary part of the pump. By this expedient the 
rotation and direction of rotation of the pump shaft can be con- 
trolled from the outside without any dismantling of components 
which Bight entail a loss of liquid. 
20 According to the invention, the extension of the shaft 

may furthermore be provided with means for turning the shaft 
from the outside through an opening m the stationary part of 
the pump. If the shaft should happen to bind or get stuck, it 
is hereby possible to turn it manually and possibly eliminate 
25 the reason for the sticking of the shaft without dismantling 
the pump completely. The bearing bush is preferably mounted In 
the middle of an annular, reslliejit diaphragm which has a sub- 
atantUlly liquid-tight contact against the beaflng bush and 
the stationary part of the pump, respectively. Hereby access 
30 to the extension of the shaft is ensured without risk of eubstan- 
tlal loss of liquid from the pump. 

According to the Invention, the stationary as well as the 
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rotary eofflponcnct of th« b«*rings B»y b* a«d* from ceoented 
carbides. Hereby « good wear resistance is obtained, which en- 
sures a suitable llfetlne for the bearings with comparatively 
small dimensions of the latter. 
5 The invention will in the following be further described 

with reference to the diagraaraatical drawings in which 

Fig. 1 shows a side elevation, partly in section, of a 
preferred embodiment of the pump according to the invention. 

Fig. 2 a corresponding illustration of a modified embodi- 

10 ment. 

Fig. 3 a section through a modified embodiment of one 
shaft bearing for the pump shown in Fig. 1, and 

Fig. 4 a section through a modified embodiment of one 
shaft bearing for the pump shown in Fig. 2. 
15 The pump shown in Fig. 1 comprises a casing 1 which in the 

usual manner is provided with an inlet flange and an outlet 
flange, with which the punp can be assembled with corresponding 
flanges on the pipe system of the plant. The inlet opening of 
the pump is designated by 2, and its outlet opening by 3. The 
20 pump is provided with a rotary iopeller or vane wheel 4 secured 
to a shaft 5 which likewise carries a rotor 6 for the pump motor, 
which is shown purely diagrammatically, as its electrical design 
is irrelevant to the invention. 

The stator packet or core 7 of the electric motor la moun- 
25 ted inside a stator casing 8 which is shown diagrammatically 
as having a terminal box 9 and which is secured detachable to 
the pump casing 1, fitting with a cylindrical recess over a 
collar on the casing 1. The stator easing is held in place by 
means of grub screws 10. The internally cylindrical stator 7 
30 fits tightly ever a Jacket U which separates the stater 7 frtm 
the rotor 6. The Jacket 11 is tightly secured to an Intermediate 
ring 12 screwed into the pump casing 1. In the sone between the 

. 6 . 
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«*tor 7 «r.d the rotor 6 the jacket h«s • very anall thickness 
out of regard to the attainment of snail electrical and magne- 
tical losses in the gap. 

Each end of the shaft 5 is aeeomedated in the stationary 
part of the puap aeans of a finely-ground pivot point 13 and 
U. respectively, which are expediently foraed by inserts of 
eeaented carbide secured in the end of the shaft. The pivot 
point 13 co-operates with a bearing bush 15, preferably like- 
wise of cemented carbiae, which is provided with an internally 
• conical bearing seat and which is secured in the centre of a 
cniclform, dished, elastic diaphragm 16 placed in the bottom 
of the pump ease 1. The pivot point 14 likewise co-operates 
with an internally conical bearing seat in an insert 17 which 
is secured in the end of a cylindrical, bored-through pin 18 
ia connected so as to be liquid-tight, e.g. by soldering, to 
the end wall tla of the jacket 11. In order to further ensure 
the true centering of the pin 18 in relation to the Jacket 11, 
«aid pin is secured to an intermediate plate 19 which fits 
tightly inside the Jacket 11 and is located immediately above 
the rotor 6. The pin 18 ia furthermore guided by a cylindrical 
bore 20 in the end waU 8a of the stator casing 8. 

The length of the shaft 5 is adjusted so that the diaphragm 
16 exerts a suitable axial pressure on the shaft. For circula- 
tion pumps of the sizes which are generaUy used in central 
25 heating and hot water installations, an axial pressure of 

about 2-10 kg, when the pump shaft is mounted, has turned out 
to be saUsfactory. Tho diaphrasn 16 is manufactured in such 
« way that in its unstressed state it is dished in the direction 
opposite to that shown in Pig. 1, and when being mounted the 
diaphragm is pressed beyond its plane position in such a way as 
to take up th« meiintad peaitien shown, where, incidentaUy, 
its curvature is shewn exaggerated for the sake of clarity, 
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''In'prtctic., thi eonvtxity will taount to only tbout 1 am. 
AO tht nora*! woor of tho btariags during the lifetUnt of 
tho puap will htrdly over oxceod about 2 mm, the diophra^n 
16 will even after a long tlae reaain alaoet plane, so that 
5 its outer diameter is only altered insignificantly. Thla 
means that the diaphragm can be mounted with a comparatively 
small diameter clearance in the casing 1. ««j „ the diaphragm 
isturthennore located opposite to that end of the shaft 5. 
where the rotor 6 of the motor is mounted, the centering of 
10 the said rotor la relation to the stator 7 Is only affected 
very little by the motion and clearance of the diaphraen. 

The pin 16 is provided with a central through bore 21 
which at its top is closed with a vent screw 22. Tl-ansverse 
bores 23 in the pin 8 establish communication between the bore 
15 21 of the latter and the space between the bottom Ua of the 
Jacket 11 and the intemediate plate 19, and through perfora- 
tions, not shown, in the plate 19 this space Is fUrthennere 
in communication with the liquid-filled space Inside the Jacket 
11, where the rotor 6 is located. In this way. the supply of 
20 lubricating liquid to the outer end of the pivot point 14 i, 
always ensured. In order to prevent liquid from leaking into 
the stator easing 8 in the case of venting of the pump by 
means of the screw 22, a sealing ring 24 is mounted between 
the pin 18 and the bore 20. 
25 In the intemediate part 12 a filling body 25 has been 

pressed la. which may be made of e.g. low-pressure polyethyle- 
ne and which takes up the greater part of the space between 
the rotor 6 of the motor and the pump chamber proper. A laby- 
rinth sealing between the filling body and the shaft 5 la 
30 effected by labyrinth chambers 26 in the filling body. The 
filling body serves for reducing the quantity of liquid 
around the rotor 6 and the circulation of this liquid, whereby 
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CM riak of foreign matt.r Mking Its w.y from th« liquid 
puaptd to th« .hAft bttring U, 17 *nd to th« gap b.two.n tho 
rotor 6 and th« Jack.t 11 i* rtduc«d. 

It haa turntd out that a pump with conical pivot boaringa 
like that hart dascrlbad ia vary reliable aa a circulation puap 
evan in plants for supplying hot utility water, in which due 
to the constant aupply of fresh water fron the mains, conslde- 
rable precipitations of acale may occur. In contradistinction 
to pusps with ordinary cylindrical sleeve bearings, the risk 
of blocking or Jamming of the rotor due to depositions in the 
bearings Is reduced. A blocking of the rotor may, however, 
also occur due to the fact that scale or other foreign matter 
gets Jammed in the narrow slot between the rotor 6 and the 
Jacket 11. It may therefore be convenient to provide 

e.g. m the diaphragm 16 an opening, through which a tool for 
turning the rotor ahaft 5 may pass. Such a tool may e.g. com. 
prise a shaft passing liquid-tight through a stuffing box in 
the bottom of the pump ease 1 and which on Its inner end car- 
ries a gear wheel which can be made to mesh with teeth on the 
rotor shaft or on the pump wheel U. The shaft may be spring-loa- 
ded in such a way that nonnaUy the teeth on . the two members do 
not mesh, but that the shaft can be shifted axlally against 
the spring pressure and thereby establish the meshing of the 
teeth. 

In the embodiment shown in Tig' 2, the pump casing is d*. 
signated by 31, and its inlet and outlet openings by 32 and 33, 
respectively. The impeller 34 of the pump is secured to the 
shaft 35 which carries the rotor 36 of the pump motor. 

The stator packet or core 37 of the motor is mounted in the 
stator casing 38 which by means of screws 39 1« secured to an 
annular flange 40 whl<h by means of bolts, not shewn, is „. 
cured detachably to the pump ease 31. In this embodiment the 
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J*cJt«t 41, which separates the itator 37 and the rotor 36, is 
a cylindrical tube which at its end nearest the punp casing 
is secured by roUing in the end flange 40, there being as a 
further means of preventing liquid from leaking from the in- 
terior of the pump to the stator casing mounted on 0-seal U 
between the bore in the flange 40 and the Jacket 41. 

At Its outer end, the Jacket U Is assembled liquid-tight, 
e.g. by soldering, with an end part 43 provided with an inter- 
nal shoulder U. A circular diaphragm 45 rests with its outer 
edge on the shoulder U, and the diaphragm is provided with 
a central bore in which l collar bush 46, which is closed at 
the end, is mounted with its collar resting on the underside 
of the diaphragm 45. A finely ground pivot point 47 of cemen- 
ted carbide is secured in the bore of the bush 46. 
15 A pivot holder 48 is secured liquid-tight in the bottom of 

the pump case 31, and a finely ground pivot point 49 is moun- 
ted in a bore in the pivot holder 48 opposite to the pivot 
point 47. The pivot points 47 and 49 serve for accomodating 
the rotor shaft 35 which is at either end provided with a 
20 cylindrical recess into which an insert 50 of cemented carbi- 
de or other hard material is let. Each of the two inserts 50 
is provided with an Internal, conically ground bearing seat 
which can accomodate the corresponding conical bearing seats 
on the pivot points 47 and 49. 
25 Consequently, the embodiment shown in Fig. 2 differs tr<m 

that shown in Fig. 1 m that the Internally conical bearing 
seat are provided in the shaft, while the pivot points art 
secured In the puap casing and in the diaphraffa mounted at 
the end of the jacket, respectively. As «as the ease with the 
pump wheel 4, the puap wheel 34 is mounted with Its suction 
side facing the fixed bearing, so that the pressure differen- 
ce produced by the puap wheel In the two chambers of the puap 
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casing actuates this wheel and thereby the shaft in tha 
direction towards the fixed bearing. This enbedlaent may, as 
was the case with that described above, be provided with mem- 
bers for turning the pump shaft from the outalde, a.g. . toothed 
shaft as described above, and this shaft may then extend li- 
quid-tight through the end part 43 and through an opening in 
the diaphraffn 45. 

Fig. 3 shows a modification of the accomodation of the 
shaft shown in Fig. 1 at the upper end of the puap. In the puap 
shaft 55, which is shown in section, there is fixed a pivot 
point 56 which at its end is provided with an oblique face 57. 
The internally conical bearing seat 58 is mo..nted in a cylin- 
drical pm 59 corresponding to the pin 18 in Fig. 1. The pin 59 
is secured in the end plate 60 of the jacket oorresponding to 
the end plate 11a in Fig. 1 and in the. intenaediate wall 61 
corresponding to the intermediate wall 19 in Fig. 1, «jd the 
pin is furthermore guided in a bore 62 in the end wall 63 of 
the stator casing. 

Instead of the vent screw 22 in Fig. 1 there is provided 
in Fig. 3 a valve body 64 with a cylindrical portion which is 
mounted with a pUy in the cylindrical bore of the pin 59 and 
which has a conical valve face 65 co-operating with a valve 
seat at the transition between the said cylindrical bore in the 
pm 59 and an extension of this bore having a smaller diameter. 
The portion of the valve 64 following upon the valve face 65 
13 threaded anl co-operates with a nut 66 which la shown 
countersunk into the bore 62. The opposite end of the valve 

64 i« shown cut off obliquely at 67, 

Normally the nut 66 i» tightened, so that the valve fae« 

65 1» held against its seat. The venting of ths puap is effected 
by the nut 66 being slackened, whereby the valve peziaits air. 

if any, to escape. If the nut 66 is further slackened, the val- 
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v« 64 sinks, and at last its obliquely cut-off end face 67 
gets into contact with the oblique end face 57 of the pivot. 
Hereby it is possible without dismantling the pump to ascertain 
whether the shaft of the latter rotates, as in this case the 
5 valve 64 will be moved up and down, its turning being prevented 
by a forced- in pin 68 engaging a guided groove 69 in the pin 
59. Leakage of liquid to the interior of the atator casing is 
prevented during this operation and during the venting by means 
of a sealing ring 70 between the pin 59 and the bore 62 in the 
10 3 tat or casing. 

Fig. 4 shows a modified embodiment of the upper bearing 
in the ptunp shown in Fig. 2. In this embodiment, the bearing 
face of the pumpAaft Is formed by a truncated cone, and the 
shaft is provided with an extension which projects through the 
15 associated bearing bush and which is visible through an opening 
in the stationary part of the pump and which furthermore is pro- 
vided with members which make it possible in ease of need to turn 
the shaft from the outside. 

The figure shows a part of the stator casing 81 of the 
20 pump in which the stator packet 82 is mounted. The shaft 83 of 
the pump, which carries both the pump rotor, not shown, and the 
rotor 84 of the electric motor, has a cylindrical portion 85 
is located outside the said rotor 84 and to which an externally 
conical bearing ring 86 of cemented carbide or other hard ma- 
25 terial is secxured. 

The bearing ring 86 is externally ground With a vertex 
angle of about 60®, and it is rotatable in a bearing bush 87 
;^ which is likewise of cemented carbide or other hard material 

and provided with a corresponding conical face, A collar on the 
30 bearing bush 87 rests against the side facing the rotor 84 of 

a closed annular diaphragm 88, the outer periphery of which rests 
against an internal shoulder on an end part 89. The end part 89 
is liquid- ehieh » connected to the thin cylindrical jacket 90 
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which ••parattt th« rotor 14 oi tho •UetrU aotor from tho tutor 
•2, fittlag tightly ia th« cyliBdricAl boro of tho Utter. Tho tad part 
89 io provided with a hollow » oxtoraally eyliadrical, upwardtfaciag 
•xtoaaiea 91 which projects through a corroopoadiag boro ia tho 
stater casiag 31 aad which oaetoraally ia docod by a scrowed-oa 
cover 92 which if proforably completely or partly traaspareat. 

The puznp shaft 83 is provided with aa extensioa 93 
which projects into the cyli&drical part 91 of the end part 89 aad 
the outer ead of which is square* Consequently, the end of the 
shaft is visible from the outside through the cover 92* aad when the 
latter is removed, the end of the shaft may be turaed manually, if 
for some reason it happeas to bind or get stuck by applying a 
spanner to its square* 

As was the case with the diaphragm 16 aad 45 in tho 
embodiments described above, the diaphragm 88 serves as a 
resilient member exerting a suitable axial pressure oa the shaft 83« 
Whea the diaphragm aad the corresponding faces on the bearing bush 
87 and the end part 89 « respectively, oa which the diaphragm abuts, 
is suitably designed, the liquid -fUled space inside the jacket 90 
will be substantially liquid*tight closed in relatioa to the space out* 
side the diaphragm 88, so that the. cover 92 can be removed without 
perceptible quaatitlee of liquid leaking out. 
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Th« «nibodi£n«nca oi iht Invtntion iji ivhich u txelutiv* 
prQptrty or privllag« U cUixntd ar« dtfintd as follows: 
1« A liquid pump compriting 4 c&sing hAving & first chAnbsr 

A&d a sscond chAznbsr* a Uquid tight Jacket separating said ehansbsrs, 
aa slsctrie motor comprising a stacor located in said second chamber 
and a rotor located in said first chamber, said first chamber having an 
ialet and outlet for passing liquid therethrough^ a rotary shaft carrying 
said motor rotor and disposed in said first chamber* a pump impeller 
in said first chamber secured to said shaft between said inlet and outlet, 
a cup shaped resilient diaphragm supported at its periphery by said 
casing disposed in said first chamber, a first stationary bearing member 
secured centrally to said diaphragm with a conical Upered bearing for 
supporting the adjacent end of vaid shaft in cooperation with a complemen- 
tary first tapered bearing surface on said shaft » a second stationary 
bearing secured centrally of said liquid tight Jacket with a conical Upered 
bearing for supporting the adjacent opposite end of said shaft in cooperation 
with a complementary second upered bearing surface on said shaft, said 
resilient diaphragm providing an axial preload upon said shaft. 
2. A liquid pump comprising a casing having' a first chamber 

and a second chamber, a liquid tight jacket separating said chambers, an 
electric motor comprising a sutor located in said second chamber and a 
rotor located in said first chamber* a roury shaft carrying said motor • 
rotor« a pump impeller secured to said shaft, a diaphragm supported at 
its periphery by said casing at one end of said first chamber, a first 
sutionary bearing member secured to said dUphragm and having a Upered 
bearing surface shaped for supporting said shaft in cooperation with a 
first upered bearing surface on said shaft, a pin secured liquid tight 
to said jacket at the opposite end of said first chamber and to the adjacent 
end of said casing and extending into said first chamber, n second sUtienary 
bearing member secured to the end of said pin extending into said first 
chamber and having a Upered bearing surface shaped for supporting said 
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ih&ft la cooper atioa with a soeond up«r«d b«&riag turfAco on said sli&ft, . 
•&ld piA iiAviag &a axial pASSAg* txteadiag Itagthwiao t^ortof* aad aa 
&xUUy diaplacaabU voating znambar aorxn&Uy obttruetiag tha outtr aad 
of a&id paaaaga. 

3« A liquid pump a a claimed ia elAim 2* ia which aaid vaating 

mtmbar is arr&agad for opaaiag auch paaaaga upoa aa ia^vard diapUca* 
maat, aad sa.id vaatiag member ia provided with aa ayUl axteaaioa which 
ia the eloaed poaitioa of a&id veating member aaeteada ae&rly to the ead of 
aaid ahait aupported in aaid aecoad ttatioaary bearing member* the 
oppoaiag ead face a of aaid axteaaioa aad aaid ahait beiag cut off obliquely 
with roapect to the axia of aaid ahaft. 

4. A liquid pump aa claimed in claim 2* ia which aa apertured 

wall ia aecured to aaid Jacket adjacaat aaid motor rotor aad to aaid pia» 
aad ia which at leaat oaa traaaverae bora ia provided ia aaid pia commuai- 
eatiag with aaid axial paaaage iatermediato aaid aperturad wall aad tha 
outer aad of aaid Jacket. 
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